CLAIMS 



1. >Tn combination: 

detector means for receiving a first signal which 
travels along V first propagation path and a second 
signal* which travels along a second propagation path, a 
portion of said frrst and second propagation paths being 
located in the sameXpropagation medium, wherein said first 
signal has a primary jsignal portion and a secondary signal 
portion and said seconds, signal has a primary signal portion 
and a secondary signal portion; and 

\ G^f''' 

first signal processor means having input means for 
receiving said first and second signals and combining said 
first and second signals for generating either a primary or 
secondary reference signal having a/s^ignif icant component 
which is a function of either ofA^spectively, said primary 
or said secondary signal portion^ of said first and second 
signals* ^ \ 

2. The combination recited in claYm 1, further 
comprising second signal processor means for receiving said 
secondary reference signal and said first signal and for 
deriving therefrom an output signal having a ^significant 
component which is a function of said primary signal portion 
of said first signal. \ 
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3. Tl^e combination recited in claim 2, wherein said 
second signal\ processor means includes a correlation 
canceler. 



4. The combination recited in claim 2, wherein said 
second signal processor means includes an adaptive noise 
canceler. 

5. The combination Vecited in claim 4, wherein said 
adaptive noise canceler includes a joint process estimator, 



6, The combination recited An claim 5, wherein said 



joint process estimator .comprisei 
predictor and a regression /f iltefer, 



a least-squares lattice 



7. The combination [pecited in claim 1, further 
comprising second signal processor means for receiving 
said primary reference signal and said r\irst signal and for 
deriving therefrom an output signal having a significant 
component which is a function of said secondary signal 
portion of said first signal. 
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8. ^\he combination recited in claim 1, further 
comprising second signal processor means for receiving said 
secondary refeVence signal and said first signal and for 
deriving therefrom an output signal having a significant 
component which xb a function of said primary signal portion 
of said second signal. 



9. The combination recited in claim 1, further 
comprising second signal\ processor means for receiving 
said primary reference s Anal and said first signal and for 
deriving therefrom an output signal having a significant 
component which is a functiofi of said secondary signal 
portion of said second signal\ 

10. The combination irec^tkd^ in claim 1, wherein said 
detector means includes al&ensor\for sensing a physiological 
function depending upon said firsthand second signals. 



11. The combination recited in Nplaim 10, wherein said 



sensor is adapted to measure a blood constituent. 



12. The combination recited in claim^ll, wherein the 
blood constituent measured by said sensor is blood gas. 
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13. \ The combination recited in claim 10 , wherein said 
sensor incrudes a device that is responsive to 
electromagnetic energy. 

14. The combination recited in claim 1, further 
comprising electromagnetic means connected to said 
detector means f or\measuring a plethysmography 
waveform depending upon said first and second signals 
received by said detector means through said propagation 
medium, said propagation medium including living tissue. 



15. The combination Vecited in claim 1, further 
comprising pulse oximeter means geffmected to said 
detector means for measuring Xa/phvsiological condition 



depending upon said first an 
by said detector means thro; 




signals received 
propagation medium , said 



propagation medium including/living tissue. 

■ \ 

16. The combination recited in claim 1, further 
comprising blood pressure monitoring^means connected to 
said detector means for measuring a physiological 
condition depending upon said first and second signals 
received by said detector means through said propagation 
medium, said propagation medium including\ living tissue. 
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The combination recited in claim 1, further 
comprising electrocardiogram means connected to said 
detector means for measuring a physiological condition 
depending upon said first and second signals received 
by said detecVor means through said propagation medium, said 
propagation medium including living tissue. 

18. The combination recited in claim 17, wherein said 
electrocardiogram means for measuring a physiological 
condition includes a\tripolar electrode sensor having three 
concentrically arranged electrodes. 



19. Apparatus for t indicating the constituency of a 



material, said apparatus comprising: 

first signal processorXmeans for receiving first and 
second inputs, the first %r\put 
plurality of reference si^nals^, each of said plurality of 
reference signals being relatedVto the second input; 

means for applying said second input and each of said 
plurality of reference signals to\aid first signal 
processor means; and \ 

means for detecting the output signals of said first 
signal processor means for each of said plurality of 
reference signals applied to said signal\ processor means, 
wherein said output signals are indicative of the 
constituency of said material 



115 



20. The apparatus recited in claim 19, wherein said 
first signal \processor means is a correlation canceler. 



21. The apparatus recited in claim 19, wherein said 
first signal processor means is an adaptive noise canceler. 

22. The apparatus recited in claim 21, wherein said 
adaptive noise canceled comprises a joint process estimator, 

23. The apparatus recited in claim 22, wherein said 
joint process estimator comprises a least-squares lattice 
predictor and a regression filter. 

24. The apparatus recited itf/ claim 19, further 
comprising second signal processor \neans receiving each 
of the output signals of said first Wgnal processor 
means, said second signal processor means integrating 

each of said output signals for forming\a cumulative output 
signal which is indicative of said integrated output 
signals. 



25. The apparatus recited in claim 24, Wherein said 
detecting means is responsive to the extremum of said 
cumulative output signal of said second signal processor 
means for providing an indication of the constituency of the 
material. 
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26. T^he apparatus recited in claim 24, wherein said 
detecting means is responsive to the inflections of said 
cumulative outVit signal of said second signal processor 
means for providing an indication of the constituency of the 
material. \ 

27. The apparatus recited in claim 19, wherein, said 
second input applied \o said first signal processor means is 
one of a first or a second signal, each of said first and 
second signals having anNarterial signal portion and another 
signal portion that is indicative of venous blood, and 
further comprising second sxgnalprocessor means for 
receiving said first and second signals and a plurality of 
signal coefficients, wherein th^ output of said second 
signal processor means fori^sXaidV first input applied to 
said first signal processor means, Vhe output of said second 
signal processor means including a first component which is 
related to the arterial signal portions of said first and 
second signals and a second component which is related to 
the other signal portions of said first and second signals. 

28. The apparatus recited in claim 27\ wherein the 
other signal portion of each of said first and second 
signals includes an indication 6f human respiration. 
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\ 29. The apparatus recited in claim 27, wherein at 
least, one of said plurality of signal coefficients received 
by said second signal processor means relates to the 
arterial^ signal portions of said first and second signals of 
said secoiul input to said first signal processor, 

30. Thk apparatus recited in claim 27, wherein at 
least one of skid plurality of signal coefficients received 
by said second signal processor means relates to the other 
signal portions of said first and second signals of said 
second input to sard first signal processor means. 

31. The apparatus recited in claim 19, wherein said 
second input applied to\said first signal processor means is 
one of a first or a secortd signal, each of said first and 
second signals having an wtcarial signal portion and another 
signal portion that is indicative of venous blood, and 
further comprising secorKi^igkial processor means for 
receiving said first and second^signals and a plurality 

of signal coefficients, wherein the output of said second 
signal processor means forms said\first input applied to 
said first signal processor means, the output of said second 
signal processor means including a component which is 
related to the arterial signal portion's of said first and 
second signals or a component which is \related to the other 
signal portions of said first and second \signals. 
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2(2. The apparatus recited in claim 31, wherein the 
other signal portion of each of said first and second 
signals includes an indication of human respiration. 

33. Th6, apparatus recited in claim 19, wherein said 
material is human tissue. 

34. The apparatus recited in claim 19, wherein said 
detecting means is\responsive to the power of the 
output signals of said first signal processor means for 
indicating the constituency of said material. 

35. Apparatus for ^computing arterial and venous 
signals in living tissue, \*y^ apparatus comprising: 



ing a first signal which 
,ion path and a second signal 



detector means for recpj 
travels along a first proya^k 

which travels along a second propagation path, a portion of 
said first and second propagatioi^paths being located in a 
propagation medium, wherein said first signal has an 
arterial signal portion that is indicative of arterial blood 
and another signal portion that is indicative of venous 
blood, and said second signal has an arterial signal portion 
that is indicative of arterial blood and^another signal 
portion that is indicative of venous bloodta and 

signal processor means having input means for receiving 
said first and second signals and combining said first and 



119 



second ^ignals to generate a signal having a significant 
component, which is a function of either of said arterial or 
said other\ signal portions of said first and second signal. 

36. The* apparatus recited in claim 35, wherein the 
other signal portion of each of said first and second 
signals includes an indication of human respiration. 

37. Apparatus for computing arterial and venous blood 
constituent values\in living tissue, said apparatus 

0 comprising: 

M 1 signal processoi\ means for receiving first and second 

M= 5 inputs, a first of said .inputs comprising one of a plurality 
Q of reference signals, each/of said plurality of reference 

signals being related Lo /£he second input; ■ 

means for apply^n^ sa\d second input and each of said 
plurality of reference signals of said first input to said 
^ 10 signal processor means; and \ 

means for detecting the power of the output signals of 
said signal processor means for each of said plurality of 
reference signals of said first input, wherein said power is 
indicative of said arterial and venous blood constituent 
15 values. 



120 



38. The apparatus recited in claim 37, wherein said 
arterial and venous bloo6 ^constituent values are the oxygen 
saturation of arterial' Xnq\venous blood, respectively, 
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